HNF-1 regulates the liver-specific transcription of the chipmunk HP-20 gene.
The chipmunk hibernation-specific protein HP-20 is a component of the 140 kDa complex that drastically decreases in the blood during hibernation, and its gene is expressed specifically in the liver. To reveal molecular mechanisms underlying the liver-specific transcription of the HP-20 gene, we isolated chipmunk HP-20 genomic clones. The HP-20 gene spans approximately 6 kb, and consists of three exons. The transcription start site, as determined by 5' RACE-PCR analysis, was found to be 160 bp upstream of the translation initiation codon. Transient transfection studies in HepG2 cells revealed that the 57 bp 5' flanking sequence was sufficient for the liver-specific promoter activity. A database search revealed that this region contains a potential binding site for hepatocyte nuclear factor-1 (HNF-1). In a gel retardation assay, in vitro-synthesized HNF-1 bound to the 5' flanking sequence from -52 to -26. A similar shifted band was also observed with HepG2 nuclear extracts, and this complex was super-shifted by an anti-(HNF-1) Ig. When transfected into COS-7 cells, HNF-1 transactivated transcription from the HP-20 gene promoter, and this activity was abolished by a mutation of the HNF-1 binding site, indicating that HNF-1 plays an important role in HP-20 gene expression.